4.0. PREDICTING FUTURE WAVE CLIMATE WITH PROJECTS

In Step G (LADNR 19989) the future without project wave climate in Areas 1, 2
and 3, shown in Figure 4-1, was quantified through numerical wave modeling. These
findings demonstrate substantial increases in wave energy levelsin al of the mgor bays
in the study area within both the 30- and 100-year forecasts. This section reviews the
impacts on the wave climate of implementing the two alternatives developed in Step |
(LADNR 1998i). A primary assumption is that waves cause erosion along the inner bay
shoreline. Using information from the numerical modeling, land loss rates in these areas
were adjusted where substantial changes in wave energy occur. This methodology and
effects of these changes on the marsh shoreline are discussed in Section 5.0. The primary
objective of this section is to determine the effects Alternatives 1 and 2 play in wave

processes, particularly wave energy distribution in the bays.

4.1. No-Action

Under no-action, all changes in wave height--primarily increases--are due to the
transformation of the subaerial mass of the barrier islands and mainland beaches (e.g.,
Caminada-Moreau headland) to subaqueous shoals or deepening of the offshore profile.
Forecasted wave heights for present, 30- and 100-years are shown in Figures 4-2 to 4-10.
In each model run, the marsh shoreline configuration remained constant for each time
period.

In general, the present barrier shoreline provides substantial protection in
reducing wave height. Thisis especidly true for areas immediately landward of the
barriers. The no-action model runs demonstrate that the present degraded barrier islands
have a substantial influence on blocking the Gulf waves from entering the back-barrier
bays and impacting the marsh shorelines. The future loss of the barrier shoreline results

in substantial increases in wave energy in Terrebonne Bay, Lake Pelto and Caillou Bay.



The changes in wave height, due to no-action, in 30- and 100-years compared to present

conditions are shown in Figures 4-11 to 4-16.
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An important point worth mentioning is that unlike areas 1 and 3, marsh
shorelines in area 2 are fronted by along fetch, up to 20-km (12.4 miles), when measured
from north to south across Terrebonne Bay. Even with the present protection afforded by
the barrier shoreline against swells from the Gulf, locally generated wind waves in the
bay can have a detrimental impact on the marsh shoreline. As the existing barrier
shoreline continues to erode, locally generated wind waves will likely increase marsh

shoreline erosion.

4.2. Alternativel

The fair-weather wave effects for Alternative 1 are shown in Figure 4-17 for the
entire study area. Under fair-weather wave conditions, and wave approaches from the
south, wave heights are significantly reduced in the immediate lee of the restored barriers
and for considerable distances landward towards the marsh shoreline. Along the western
flank of the Iles Dernieres, an approximate reduction in incident wave height of between
50 and 70% occurs due to wave energy dissipation over the shoal system seaward of
Caillou Bay. In Lake Pelto, however, the limited fetch and barrier restoration combined
results in considerably lower wave heights. A substantial amount of wave energy
transmission through Cat Island Pass is evident and continues across the bay to the
flanking marsh shoreline. Wave regeneration is apparent along the central and northern
flanksof Timbalier Bay, wheresas to the south and in the lee of the restored barrier
idands, wave heights are minimal. As exception is at Little Pass Timbalier where wave
energy transmission into the bay is apparent. Wave regeneration is clearly apparent in
Barataria Bay where to the north, wave heights range between 0.3 and 0.4 meters (1.0

and 1.3 feet) under fair-weather wave conditions.

Waves that impact the marsh shoreline generally have two origins. 1) propagation
into the bays from the Gulf of Mexico through breaches and tidal passes in the barrier
island chains, and 2) locally generated in the bay by predominantly southerly winds. The
latter requires a sizable fetch to be significant. Although the numerical modeling effort



shows the significance of barrier islands in mitigating the bay's wave climate, if the fetch
is long enough, wave regeneration can occur in these inland water bodies. Field
investigations indicate that these waves, although low in amplitude, are steep and high in
frequency. They, therefore, have a highly erosive potential along the fringing marshes.
Alternative 1 also includes the use of "wave absorbers" in order to buffer these
regenerated waves at the marsh shoreline. The proposed wave absorbers are composed of
series of segmented structures that will be constructed parallel to the marsh shoreline as
shown in Figures 4-18 and 4-19. The preliminary design of atypical structureis
discussed in more detail in Step K (LADNR 1998k). The proposed wave absorber,
shown in Figure 4-20, is typically 99 meters (325 feet) long at the base and 84 meters
(276 feet) long at the crown. In cross-section, the absorber is approximately 10 meters
(32.8 feet) wide at the base and 1.5 meters (4.9 feet) wide at the crown. The height of the
absorber was determined to be approximately 3 meters (9.8 feet). The structure will
absorb most of the incident wave energy and also alow sufficient water circulation

through the gaps to minimize negative influences on ecological environments.

As an example of wave regeneration and the dampening effects of the wave
absorbers, two profiles are presented in Figures 4-21 and 4-22. They represent two
locationsin Timbalier Bay with varying fetch lengths, 6 km and 13 km (3.7 and 8.1
miles). In both simulations, the offshore deep-water boundary conditions include a
significant wave height of 6 meters (19.7 feet) and wind speed of 20-m/sec (45 m.p.h.)
with both directions being from south to north. Total wave energy dissipation occurs at
the seaward flank of the barrier; however, prolonged wind stress on the water surface in
the bay generates waves of between 0.15 and 0.20 meters (0.49 and 0.66 feet). With the
wind forcing, the waves are 0.05 to 0.07 meters (0.16 to 0.23 feet) higher than without
the wind forcing component, increase the wave height by 50 to 70% for this specific case.
Low input waves of 0.10 meters (0.33 feet) high were used in this smulation to
realistically reproduce wave conditions in the back-barrier bays. Wave height increases
toward the shoreline due to the increased fetch. Thereby, wave regeneration and growth
during propagation across the bays will likely induce erosion of the fringing marshes,

with even more energy being transmitted during stronger southerly winds.
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Figure 4-18.

Index map for 30-Year No-action

Index map for alternative 1
75



Figure 4-19.

Index map for 100-Year No-action

Index map for alternative 1
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Due to the fine scale of the modeling effort involving the wave energy absorbers,
aseries of very fine grids of 10 meters x 10 meters (33 feet x 33 feet) were established.
The previoudy used 400 meters x 400 meters (1,300 feet x 1,300 feet) grids previousy
used were not capable of resolving the computations needed for the fine-scale to test the
absorbers. Nine locations, (Figures 4-18 and 4-19), were chosen for fine-scale modeling:
onein Areal (Caillou Bay), fivein Area 2 (Terrebonne Bay) and threein Area 3
(Barataria Bay). The calculated wave conditions from the larger scale fair-weather wave
modeling on the computational grid with dimensions of 400 meters x 400 meters (1,300
feet x 1,300 feet) were used as input to the fine scale wave absorber grids.

Over hdf of the wave height was reduced in the lee of the wave absorbers
compared to no-action. In all locations, the implementation of Alternative 1 reduced
wave heights at the marsh shoreline by greater than 60%. Figures 4-23 to 4-28 are
examples of the wave height reduction associated with Alternative 1 along the marsh
shoreline. Table 4.1 summarizes the wave reduction benefits provided at the marsh
shoreline due to Alternative 1.

Table4.1. Alternative 1 Reduction in Wave Height.

Wave Absorber Location Percent Wave Height Reduction
Compared to No-Action

>80%

80-100%

60-100%

60-100%

60-100%

80-100%

80-100%

80-100%

80-100%

O©CoOoO~NOOUA~WNPE

It isimportant to note the design and use of these wave-absorbing devices lends
itself to low energy, bay environments as discussed in the Step K report (LADNR
1998k). Construction of these structures without barrier island restoration (or a structural
aternative) would permit wave energy levels in the bays to increase as demonstrated

throughout the wave forecasting for the 30 and 100-year projections. Thiswill result in a



trangition from low energy protected water bodies to higher energy coastal embayments.

The exception isin Barataria Bay.



SLHDIEH I 40 IDNYHD INIDH3d

ALISHIAINN 3LVLS YNVISINDT
3LNLLSNI SIIANLS TWLISYOD

e e
SESWeN 1 L G0 0 G0

Y

quﬁ@zaﬁkwsnnin =5 [ONIM
(HLAOS NOHE)0=410 'S 5=1 W b=0H :3AYM

I HOILY20T

Lg

(234
ﬂﬁﬂggﬂghmm
anen
OLBUSDS IS A-0E PUE | SAlEWEYY !

b SALLYNEELTY Y04 SLHDIFH IAYM

]
F:

%§?$?ﬁ??$§
Ezesi ness

HYIA0E O SLHDIIH JAVI

suonipuod Jayieap Jie 4 Buung siybiey saeps peleinWIS £Z-F aunbiy



8
SLHDIEH IAYA 40 FDWNVHD LNS0H3d b INLYNEILTIY HOd SLHDIEH SAYM

ALISHIAIND 3LVLS WNYISINGT SRR SRR HOM

AUMLILSNI STHANLS TWLSYOD

- - i
SR S b 6 L
I &3 0 &0 e
v
4_ e
N ﬂ.ﬂ-
qﬂ.-
FO-E0
(HLNOS WONA0=HIO "SIW 5=5 'OHIM E0-Z0 ¢
(HLMOS WOELM0=4I0 'S S=1 W 1=0H TnvA, Zo-1a
o« M ETH
L NOILYDOT {WILHDEH
SHIEHOSEY 2nT,
oW

DUBLBIS JESA-00) BU) PUE | BATELISINY
Joj susnipued Jayleap ied Buung swbisH sABA) PEIBINWIS pZ-p 2unbi4



SIHDIEH JAYM 30 IONYHD LN b BALYNEALTY S04 SLHDIEH A

a
3

R9E

Fges.
Eg898.ae

LHOEH A%

.

ALISHIAINA TLYLS YNVISINGT HYSADE HO4 SLHSITH AV
ALNLILENI S3IONLS TY1Sw0D |

(HLNOS WOHAID=HID 'S 5=5 [aNIM
(HLNOS WOHAI0=4I0 'S S=1 ‘W 1=0H :3A¥M

£ NOLLYDOT

OUBUSOS JESA-OF pUE | SAEUIS)Y
1o} suonyipuoy) Jauieap) ed Buung syBiay anepy paenuig gZ-p aunbiy




SLHDITH IAYM J0 IDNYHD LNIDNTY b IALLYNHALTY 04 SLHDIFH 3w

e s |

g ]
oot (I
oai - o2
[ R
06-0r
oz 5 A
oL
oo
02 - o
b 0or L0
- 0Fr =
0 - 004+
LHEEH IAYM 40 3ERHT % N
avn
ALISH3AINA 3LVLS YNVISINDT UL TR D
IUNLISNI SIIONLE WLSYDD
———— bi-L .
SEEWOIM 5L L §0 O 50 -0
go-g0
.ﬁ go-o0
Y so-w0
go-<0
§0-¥0 m
¥O-£0
(HLNOS WOHAD=HIA 'SIN §=5 ‘ONIM, to-20 0
(HLNOS WOHA=HIO 'S G=L W L=0H SAWM oo L]
(550 .
ol_|
£ NOLLYDO0 (ILHEEH 38y
SHITHOSEY JAvM S
an [

OUEUSDS JESA-00L PUE | SAlELBIY
Joy sucippuos Jayieap Jie 4 Buung sy anep, PRIEINWIS g7 24nbiq



SLHDEH AV 40 FDNYHD LNIOE3d

ALISHIAINN J1YLS YNYISINGT
ALNLILSNI S3ANLS TWLSYOD

e ™
BEgwom) 51 L S0 0 SO0

y

M

(HLUNOS WOMAI0=HI0 SN 5=5 TN
(HLMOS WOMAI0=HIO 'S S=1 W I=0H 'SAYMA

¥ NOLLYOT

LHENTH I

1

8
iz

L

8
=

3??#?2?88
“RETEIRSR

E

&
o

W-.

:

(RILHSI3H g0

SHEHOEEY NS

OMw

DUBUSSS JES)-OF PUE | SALEWSIY
10) suogpuoD Jayeapy sed Buung siyfiey acepn paiginuig )zt aunbiy

b AALLYMNEELTY HOd S1IHDIEH 3AWN

HYIAGE HO4 SLHDIEH 3AYM




SAHENTH 3AVA 40 FDNYHD LNIDHID

aegoy |
' QL=
T oL -
(8 8
8- Oy
o
o0
- 02 —
0D
0 - 00
& - 08
o o
IHESH VM 30 0D %
o [
ALISHIAINN TLYLS YNYISINDT
FALNLLSNI SFANLS TWLSY0D
FL=k
. y
mUOIN 5L L S0 0 S0 +-80
ke g0-g0 I
go-20 N
Jn 10-80
o ¥0-50
¢o-v0
¥o-c0
(HLMOS WOHA0=HIO SN 5= 'ONIM £0-zo B
(HLNOS WOHAN=HIO 'S G=1 W 1=08 “TAYM zo-vo (]
o0 |
0
8 NOLLY20N (I LHDEH 3
SHIEH0SEY TS Y
Nyl

OQUBURIS JESA-QD] PUE | SANELISY
10y SUBHIPUGY JaLpeap e Buung siuBisy saep pelUIg gZ-p unbiy

b SALLYNEZLTY HOd SLHINEH 3avW

HYIA-D0L B0 SLHIEH 3V




4.3. Alternative 2

Alternative 2 controls wave-energy in the back-barrier bay and marsh shoreline
by reducing wave energy transmission from the Gulf through the gaps between the
barrier idands. Alternative 2 includes closure of severa gaps in the barrier chain as
described in detail previoudy. Numerical wave modeling indicates that wave heights
were effectively reduced due to closure of some of the gaps as shown in Figures 4-29 to
4-31.

As expected, the wave energy reduction is most significant in the vicinity of and
landward of the previous location of breaches or tidal inlets. By closing the gap currently
occupied by Coupe Colin between Raccoon Island and Whiskey Island, substantial wave-
height reduction was predicted in Caillou Bay, Area 1l (Figure 4-29). Under this
aternative, waves in the bays do not exceed 0.1 to 0.2 meters (0.33 to 0.66 feet). The
exception is Whiskey Pass where waves propagating into Lake Pelto are 0.4 meters (1.3
feet) in height. The wave heights along the Lake Pelto shoreline experience a reduction
of 21% when comparing Alternative 2 to no-action in 30-years and 63% in 100-years.

The effects of Alternative 2 for Area 2 are most apparent landward of the eastern
tip of East Timbalier Island and the adjacent Port Fourchon Coast. As shown in Figure 4-
6, during fair-weather conditions, waves typically exceed 0.4 meters (1.3 feet) in
Timbalier Bay during the 30-year no-action forecasts. They increase to 0.8 m during the
100-year no-action forecast as shown in Figure 4-7. The exception is north of Cat Idand
Pass. Here, waves up to 0.8 meters (2.6 feet) in height were projected adjacent to the
marsh shoreline for present-day conditions. Implementing Alternative 2 will result in an
average wave height between 0.1 and 0.2 meters (0.33 to 0.66 feet). Overall, the
reduction in wave heights along the bay shoreline was minimal in 30-years compared to
no-action, but the wave heights were reduced by 30-50% compared to no-action in 100
years.



The influence of Alternative 2 is minimal for Area 3. Thisis due to the limited
wave energy transmission through the tidal passes and inlets under the current
configuration. Wave height reduction of approximately 20 to 30% is apparent in
Barataria Bay. The present-day and no-action forecasts indicate no substantial change in
wave heights in the Bay where the maximum fair-weather wave height is 0.4 meters (1.3
feet). Alternative 2 results in reducing the maximum wave height to an average between
0.1 and 0.2 meters (0.33 to 0.66 feet). Along the bay shoreline Alternative 2 only reduces
wave heights by less than 10% compared to 30- and 100-year no-action projections in
Area3.
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